and mitochondria were prepared by disruption of cells with glass beads in a Braun shaker (Skipton et al., 1973) . Intact mitochondria were isolated from protoplasts prepared from cells treated with snail gut enzyme, essentially as previously described (Watson et al., 1970) .
The effects of pH on the ATPase activities of mitochondria isolated from S. cerevisiae and C. Iipolytica are shown in Fig. 1 . Two maxima, at pH 6.5 and9.5, were observed for the ATPaseactivity of S. cerevisiae mitochondria. The specific activity at pH9.5, o f 6 5 pmol/ min per mg of protein, was about five times that at pH6.5, about 0.8pmol/min per mg of protein. Two maxima, at pH7.0 and 8.5, were also observed for C. lipolytica mitochondria] ATPase (Fig. I) . The two maxima were more clearly resolved in the case of mitochondria isolated from protoplast lysates. Apart from the different pH maxima for the mitochondrial ATPase activities of S. cerevisiae and C. lipolytica, the specific activity of the latter enzyme was never greater than about 0.8-1 pmol/min per mg of protein.
Hence the specific activity of C. lipolytica mitochondrial ATPase, although comparable with that of S. cerevisiae in the pH range 6-7, was considerably lower in the pH range 8-10 (see Fig. 1 ). The pH-activity profile and specific activity of the S. cerevisiae ATPase presented in these studies were similar to those described by Kovac et al. (1968) , who reported maxima at pH6.2 and 9.4.
The effects of varying the Mg2+/ATP ratio at pH7.0 and 9.5 on the respective ATPase activities were examined. Both S. cerevisiae and C. lipolytica mitochondrial ATPase activities showed similar optimal Mg2+/ATP ratios of 1 : 1 and 1 :2 at pH7.0 and 9.5 respectively. However, these results further emphasized the differences in the pH profiles for the two ATPase activities. In the case of C. lipolytica ATPase the specific activity at pH7.0 approached that observed at pH9.5 under optimal Mg2+/ATP ratios. On the other hand, S. cerevisiae ATPase activity at pH7.0 was three-to four-fold less than that determined at pH9.5 at optimal Mgl+/ATP ratios.
The inhibition of ATPase by oligomycin is a characteristic feature of the mitochondrial enzyme. Yeast mitochondrial ATPase is no exception, although somewhat higher 
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The reaction medium contained, in a final volume of 1 ml, ~~M -A T P -~~M -M~C~~-SOm~-Tris-maleate, pH6-7, or 50m~-Tris-HCI, pH7.5-10; 100-2OOpg of mitochondrial protein was used for each assay. The reaction was initiated by the addition of ATP and assays were continued for 5 min with S. cerevisiae and IOmin with C. lipolytica. The temperature of the assay was 30°C. Reactions were terminated by the addition of 1 ml of 10% (w/v) trichloroacetic acid. After centrifugation, 0.5ml samples were used for determination of phosphate (King, 1932) . 0 , s. cerevisiae; A, C. lipolytica; A, mitochondria isolated from protoplast lysates of C. Iipolytica; Q, activity in the presence of 0.1 mM-2,4-dinitrophenol.
amounts of oligomycin, as compared with mammalian mitochondria, are required for a comparable inhibition. Even yeast promitochondria isolated from cells grown under the extreme conditions of anaerobiosis and glucose repression have a mitochondria1 ATPase activity that is relatively sensitive to inhibition by oligomycin (Criddle & Schatz, 1969; Watson et al., 1970 Watson et al., , 1971 . It has been reported from several laboratories that the ATPase activity of S. cerevisiae mitochondria is more sensitive to inhibition by oligomycin when assayed at high pH (Kovac et al., 1968; Somlo, 1968) . In the present work we examined the oligomycin inhibition of ATPase activity at pH7.0 and 9.5. In the case of the ATPase of Saccharomyces mitochondria oligomycin had a smaller inhibitory effect at pH7.0 than at pH9.5: 50% inhibition of the mitochondria1 ATPase was observed at 15pg and 2.5pg of oligomycin/mg of protein at pH7.0 and 9.5 respectively. At higher oligomycin concentrations (about 50pg/mg of protein) the degree of inhibition at pH7.0 approached that observed at pH9.5, approximately 90 %. A completely different and more complicated picture was obtained when C. lipolytica mitochondria were examined. Concentrations of oligomycin (10pg/mg of protein) that produced about 80-90% inhibition of S. cerevisiae ATPase at pH9.5 inhibited C. lipolytica ATPase by about 40 %at the same pH (Fig. 2) . Further, the inhibition by oligomycin of C. lipolytica Oligomycin (pg/mg of protein)
Fig. 2. Eflect of p H on the inhibition of ATPase by oligomycin
ATPase activity was assayed as outlined in Fig. 1 . 0 , S. cerevisiae, visiae, pH9.5; A, C. lipolytica, pH7.0; 0, C. lipolytica, pH9.5.
pH7.0; A, S. cereATPase reaches a plateau at about 50 %, even at high concentrations of oligomycin (about lOOpg/mg of protein). When C. lipolytica ATPase was assayed at pH7.0 about 70% inhibition at lOpg of oligomycin/mg of protein was observed, compared with about 40% when S. cerevisiae ATPase was assayed under the same conditions. At high concentrations of oligomycin (20pg/mg of protein) the inhibition of C. lipolytica ATPase reaches a plateau at about 80 %, whereas with S. cereuisiae there is a more rapid inhibition with increasing concentration of oligomycin, this inhibition approaching 90 % (Fig. 2) .
The use of the F1 (mitochondria1 ATPase) inhibitor described by Pullman & Monroy (1963) confirmed that most of the ATPase activity of the purified S. cereuisiae and C.
lipolytica mitochondria was due to mitochondria1 ATPase. Some 70-80 % of the ATPase activities was inhibited by 150pg of F1 inhibitor/mg of protein at pH7.0. The present results indicate that the ATPase activities of mitochondria from C. lipolytica and S. cerevisiae are significantly different. Other differences, such as in the cytochrome content and the unsaturated fatty acid composition of these mitochondria, have also been noted (Skipton et ol., 1973) . These studies thus offer the opportunity to investigate possible relationships between mitochondria1 membrane composition and functional activity. 
